In this paper we find solutions of the Nonlinear Logarithmic Schrödinger equation. We use a solitary wave and field transformations that let us to find analytical solutions in terms of hyperbolic and Jacobi elliptic functions. We present the spatio-temporal evolution of the wave function, and several structure profiles as the nonlinear coupling constants change.
Introduction
The Schrödinger equation (SEq) is one of the fundamental tools in the physical description of quantum world. The phenomenology offered by this equation is greatly enriched by the nonlinear terms added to it. We can find nonlinear Terms like power laws, e.g. cubic or quintic, functions as sin cos or sinh of the wave function. Recently, in the work reported in [1] , [2] , terms proportional to the logarithm of arithmetic combinations of the wave function are incorporated to SEq. Those logarithmic terms are relevant in research in quantum field theory [3] - [4] and critical phenomena [5] - [6] .
This work presents the solution of the logarithmic Schrödinger equation. In section (2) , it is shown the coordinate and field transformations that let us to find the real and complex equations. In sections (3) and (4), in order to find solutions we apply the hyperbolic and Jacobi elliptic functions, respectively. Finally, we present conclusions in section (5).
One-dimensional Nonlinear Logarithmic
Schrödinger equation
We start from the one-dimensional logarithmic Schrödinger equation, [1] :
Firstly, we start doing the following coordinate transformation:
The derivatives are: 
Replacing in eq. (1)
Also, we define the next field transformation
Then
And replacing in eq. (4) The real component equation
The complex component equation
3 Solution 1
Now, we suppose the real and complex solution are: 
The complex component equation is
The real component equation is
and using eq. (14) cosh (au) = (a 2 A)
Using cosh 2 (au) − sinh 2 (au) = 1, we get:
Therefore
The solution is
Where A is given by the negative root of eq. (18).
Solution 2
Also, we use the Jacobi elliptic functions. They satisfy the next relations:
Then, we suppose the next solutions
Then, replacing in eqs. (10) and (11)
Equating the left hand sides of eqs. (26) and (27), we get:
Then, we get:
Defining The solutions are:
So,
Where A is given by eqs. (34).
Conclusions
Finally, we solve the nonlinear logarithmic Schrödinger equation. Also, figures (1-5), we get the main overall behavior of the nonlinear parameters, κ and Γ, given in [1] . In addition, the nonlinear part of the equation is solved using two types of transformations that allow us to find hyperbolic solutions. Also, we find four sets of solitary wave solutions using elliptic Jacobi functions. They are:
ψ 1 = exp (A sinh (au) + iA cosh (au)); u = x − ct + u 0 (37) ψ 2 = exp (Asn(au, k) + iAcn(au, k)); u = x − ct + u 0
The extension of the results to higher dimensions is straightforward. As a future work we can extend the method to explore other kind of nonlinear terms.
